The group-sphere model of international news flow: A cross-national comparison of news sites Why are some countries more newsworthy than others? Over the years, scholars have studied the relationship between the news prominence of a country and its physical; economic; political; social; and cultural traits, such as its size or economic power. It has been widely accepted that international news in different countries and languages is fundamentally different (Kayser, 1953; Gerbner and Marvanyi, 1977; Segev, 2010; Segev and Hills, 2013; Wilke et al., 2012) , reflecting local interests and agendas. It has also been argued that the presence or absence of other countries in the news has further implications on decision-making (Hawkins, 2008) and on general public opinion (Wanta et al., 2004) .
While previous studies largely agree on the most important determinants of a country's news worthiness, this paper systematically collects these various factors in order to offer a broad comparative analysis of news sites from individual nations. It then uses a computer algorithm to find all combinations of variables and suggests the best-fit models to separately explain the prominence of foreign countries in the news of each nation. A prevalent pattern was observed in the news from all countries: A similar combination of variables taken from different groups and spheres as detailed below were found to be very instrumental in explaining the prominence of countries.
Current news-flow theory
The different ways in which international information was reported and disseminated worldwide was already attracting academic attention in the 1950s (International Press demonstrate that smaller and less powerful countries such as Tunisia and Syria can get very high news attention worldwide, at least for a time, due to their provision of outstanding news events. Natural disasters such as a tsunami or earthquake affecting some countries underscore the same point.
As was found by previous studies, variables of each group can be taken from different spheres. Thus, for example, variables of the national trait group could measure economic, political, and military power, or the population and geography of a country. Variables of the relatedness group could similarly measure economic, social, cultural, or geographic proximity between countries. Finally, variables of the event group could measure the political, economic, social, or geographic deviance of a country. Yet, most of the studies mentioned above did not systematically operationalize variables using this group-sphere division to explain the news prominence of countries.
Previous methods of analysis
News flow studies share a similar goal, that is, to explain the newsworthiness of countries, but they differ greatly in terms of the period of observation, number of countries in focus, operationalization of determinants, and methods of analysis. Table   1 summarizes some of the representative studies on international news flow and the main methods employed to understand the determinants of country prominence in the news. While early studies (Robinson and Sparkes, 1976; Rosengren, 1977; Shoemaker et al. 1986 Shoemaker et al. , 1991 mainly examined correlations between the news prominence of countries and their respective attributes, more recent studies have employed multiple linear regressions in order to further understand the relationship between the determinants (Segev, 2015; Wu, 2000 Wu, , 2007 .
Similarly, while most studies focused on the news in one or two countries (Golan and Wanta, 2003; Ishii, 1998; Robinson and Sparkes, 1976; Rosengren, 1977; Shoemaker et al., 1986 Shoemaker et al., , 1991 Wu, 2007) , many fewer studies attempted to unveil the larger international picture (Wu, 2000; Segev, 2015) . Most importantly, as noted earlier by Wu (2000) , none of the studies mentioned above attempted to construct a comprehensive theoretical framework based on their empirical findings.
[ Table 1 about here]
As can be seen from Table 1 , Wu's (2000) study was the first to offer a great variety of news-flow determinants and empirically test them in a large number of countries. In order to explain the news prominence of countries, he studied the international news section of newspapers from 38 countries. He used multiple regression models for each country individually, and found that trade volume with the reporting country and the number of international news agencies are the strongest predictors of countries' news prominence. Additionally, when combining the data from newspapers of all 38 countries, he found that the US was by far the most prominent country, followed by France, the UK, Russia, and China. In other words, it was found that the economic power of a country was a particularly strong predictor of its news prominence.
However, in order to achieve a large sample of countries by manually coding country mentions, Wu's (2000) study was limited to only two weeks of news coverage. Additionally, his explaining variables were taken from the first and second groups only, national trait and relatedness, without taking into account the crucial factors of the event group (such as international or national conflicts or natural disasters). In a later study, Wu (2007) compared news-flow determinants in print, broadcast, and online news in the US alone. He found that online news was generally comparable to print and broadcast news, and could be explained by similar determinants. Segev (2015) followed this path when studying the international news flow in various news sites around the world. In line with Wu (2007) , he found that news-site content could be equally explained by similar determinants. He went, however, a step further by operationalizing news flow determinant from the event group, and was among the first (see also Segev and Blondheim, 2013a) to systematically choose variables from various spheres. His sample included news sites from various countries that were all aggregated into one composite measurement of news prominence. This approach indeed provided one robust model to explain the newsworthiness of countries, but did not allow cross-national comparison.
These limitations are addressed in the following analysis. It uses a much larger pool of variables taken from all three groups (national traits, relatedness and events) and spheres (economic, political, social, and geographic). Moreover, many of the limitations of manual coding are addressed when automatically mining online news and exploiting computation power. This is particularly relevant in order to achieve a much larger sample of news items from many countries over a longer period, but also in order to automatically calculate all possible combinations of variables in a multiple linear regression model.
Following the conclusive findings of previous studies (Ishii, 1996; Kim and Barnett, 1996; Robinson and Sparkes, 1976; Segev and Blondheim, 2013a; Segev and Hills, 2013; Wu, 2000 Wu, , 2007 , the first hypothesis is that:
H1. The economic power of a country will be the most significant factor in its news prominence in most countries.
Additionally, in line with the general theory and findings of previous studies (Segev, 2015) it is expected that: H2. A composition of determinants from all three theoretical groups will provide the best explanation for news prominence in most countries.
In order to address H1, the most relevant variables in each country were evaluated by testing the correlation between country news prominence and the respective predicting variables in each country. In order to address H2, all possible regression models were tested in combinations of two, three, and four variables in order to identify the models with the highest explanatory power. This was carried out for the news in each country individually. Finally, the multicollinearity within variables was further examined, and one most robust model was chosen to represent the best explanation of the news prominence in each country.
Methods

News collection and analysis
The data analysed in this study were collected from a variety of news sites in 11 different countries (China, Egypt, France, Germany, Iran, Israel, Japan, Russia, Spain, the UK, the US). These countries were selected on the basis of several considerations.
First, countries with a large number of online users were chosen, since they often act as cultural and media centres for the smaller countries in their peripheries (Tunstall, 2008) . Applied to the internet, this factor should reflect the popularity of the language used in the country (i.e., the most popular online languages such as Arabic, Chinese, English, French, German, Japanese, and Spanish were preferred).
Second, economically leading countries were chosen. As the previous studies surveyed above suggest, a combination of economic, political, and cultural factors contribute to their news prominence. Hence, analysis of this kind should particularly include countries with a high Gross Domestic Product (GDP) such as China, France, Germany, Japan, the UK, and the US. Finally, when addressing the question of news prominence, previous studies displayed the particularly high news prominence of Middle Eastern countries (Segev and Blondheim, 2013b) . News sites from Egypt, Iran, and Israel (in Arabic, Persian, and Hebrew respectively) were therefore included, as they represent prominent geopolitical centres of that region.
In each of the countries selected for analysis, three popular news sites were chosen for tracking. Two of them were popular and well-established news sources, such as the New York Times in the US or the BBC in the UK. When available, the third news source was the Google News site of each country, a news aggregator of several hundreds and sometimes thousands of popular country-specific news sources. UTC. In total, 983,741 news items from 33 news sites were collected and analysed. It is important to note that these news items were not a random sample, but rather the entire collection of news items that appeared in the RSS feeds of the chosen news sites during the three-year period. Table 2 summarizes the list of countries and news sites used for the analysis as well as the number of news items provided by each.
[ Table 2 here]
For each news item the date, title, content, category, and source were automatically identified and documented. The title of each news item and its content were used to extract the countries mentioned in it. For this purpose, a database of 195 country names in 10 different languages was built. iv Several native-speaker research assistants were employed to translate country names into these languages. For each country name, the research assistants were asked to provide all the common names and alternative names (e.g. 'United States,' 'USA,' and so on). Then they were asked to omit all alternative country names that might be ambiguous and therefore yield irrelevant search results.
On the basis of this list, the software could automatically identify what countries were mentioned in each news item. A validation process was carried out by randomly choosing 100 news items and manually coding the mentioned countries.
There was 78% of agreement between the human coder and the software. This was mainly since the software counts only nouns (such as 'the US' or 'USA'), while human coders also included adjectives (such as 'American'). Including nationalities would, however, reduce the validity of the cross-language comparison due to divergent grammatical rules in different languages.
The number of news items mentioning each country was further compared to the number of words in each news item mentioning the countries. This was done to study whether the frequency of country mentions corresponds with the news item length. It was found that the two variables were very significantly correlated (Pearson r between .98 and 1 for news in all countries). Previous studies (Segev, 2010 (Segev, , 2015 Segev and Blondheim, 2013a; further showed that focusing on country name mentions in a high volume of news items provides a very good proxy of the actual attention a country gives to another in its news outlets.
The dependent variable, country prominence, was calculated for the news in each country based on the percentage of news items that mentioned a country out of the total news items that mentioned country names. For this purpose, self-reporting of country names was omitted, thus American news items that mentioned the US or
Chinese news items that mentioned China were not included.
A possible caveat is that new sites within each country may vary greatly in terms of their international scope. This could especially be the case when comparing
Google News, an aggregator that automatically selects news items, with other news sources that employ human editors. However, a Spearman test showed a very high correlation between the country rankings in Google News and that of other news sites of the same county (ranging from r = .836, p < .01 in Russia to r = .907, p < .01 in the US and France). The country-ranking correlations between news sites and Google
News from different countries were significantly lower (A Fisher z-transformation indicated significant differences between the two with p < .01). In other words, the country prominence and ranking in Google News was very similarly to that of other news sites from the same country.
News-flow determinants
A series of political, economic, social, and geographic indicators was gathered based on the three groups of variables (i.e., national traits, relatedness, and events) suggested by the literature surveyed above on international news flow. Although some studies utilized intra-media variables (Rosengren, 1070) , such as the presence of international news agencies (Wu, 2000) , the current analysis deliberately focused on variables that 
GDP (economic). Calculated in US dollars and based on the World Economic
Outlook Database of the International Monetary Fund. The 2010 data were used in this study (http://www.imf.org).
External debt (economic).
Measures the total public and private debt owed to nonresidents based on the 2010 data from the CIA Factbook (https://www.cia.gov/library/publications/the-world-factbook).
Population (social). Based on the World Population Prospects of the UN Department
of Economic and Social Affairs Population Division, the 2010 data were used in this study (http://esa.un.org/unpd/wpp/unpp/panel_population.htm).
Area (geographic).
Measures the size of a country in square kilometres based on the Demographic Yearbook of the UN Statistics Division (http://unstats.un.org/unsd/demographic/products/dyb/dyb2008/Table03.pdf). (http://www.emdat.be).
Relatedness variables v
Conflict intensity (political). Measures the extent of international conflicts between two countries (see event-oriented variables below).
Bilateral trade (economic)
.
Interaction variables
Following previous findings (Segev, 2015) showing that religion is a potential variable interacting with conflict intensity, five more variables-the number of and the border variables were tested by calculating first the total number of countries with which each country has conflicts, or the total number of countries with which each country has common borders respectively. In order to ensure the normal distribution of the variables, a logarithmic transformation was used for most of the variables (excluding binary variables). Values marked in grey shade represent significant correlations only (n > 130, p < .01, 2-tailed).
Results
Possible predictors of news prominence in each county
[ Table 3 about here] Table 3 shows that all variables from the national trait group in almost all countries highly correlated with news prominence. In other words, the size and power of a country were very strong predictors of its news prominence. Looking more specifically at the national trait variables, GDP had the strongest correlation with news prominence of countries. The external debt of a country was similarly a powerful predictor of its news prominence. In fact, these two variables were strongly correlated (r = .92). Hence, in line with H1, the national trait variables, particularly economic power, were the strongest predictors for news prominence in the news sites of almost all countries.
The economic power of countries also had the strongest correlation with news prominence among relatedness variables. Countries in a trade relationship were more likely to mention each other in the news than countries with mutual conflicts, shared population, or shared borders. However, due to data availability, the average number of cases of this variable was relatively small (n = 82), rendering it less appropriate for further analyses. Foreign population, on the other hand, was also significantly correlated with news prominence in almost all countries.
Within the group of event-oriented variables, economy did not play a significant role. Instead, conflict intensity and the global terrorism index displayed a weak but still significant correlation with news prominence, followed by the death toll from natural disasters (in which the average number of cases was also relatively
small, n = 107). Economic instabilities, as measured by changes in GDP between
Best fit models of each country Table 4 outlines the best-fit regression model for each country separately. As mentioned above, using a computer algorithm, all possible combinations of two, three, and four variables were entered into a linear regression model. After testing for multicollinearity, the regression model with the highest R 2 , involving at least n = 130 countries was identified. Due to the relatively small number of reported countries in Egyptian news during the three-year sampling period (n = 61), Egypt was omitted from the regression analysis stage. Table 4 shows, in agreement with H2, that for all countries (apart from Iran)
the best-fit model included variables from all three groups: national trait, relatedness, and event. In line with the correlation analysis above and in support of H1, GDP was found to be the most significant factor from the national trait group in all countries.
This provides a clear indication of the importance of the economic power of a country in determining its news prominence around the world.
[ Table 4 about here]
When looking at the relatedness group of variables, foreign population was a significant predictor for the country news prominence in the US and all European countries. Being in the same region was a significant predictor for the country news prominence in China and Japan. Having common borders was a significant predictor for the country news prominence in Iran and Israel. Thus, international news in the US and Europe reflected the social aspect of relatedness. More particularly, country B would have more chances to appear in the news of country A if it were related to the foreign population of country A. In China, Japan, Iran, and Israel, however, the relatedness dimension was more geographically dependent. Regional countries were more likely to appear in their news. Russia was the only country in which two relatedness variables contributed individually and significantly to the explanation of its country news prominence-foreign population and common border. This finding is particularly intriguing in view of Russia's location between Europe and Asia.
Considering the third group of events, in almost all countries (apart from Iran), the intensity of international conflicts (as reflected in the conflict intensity and GPI variables) was the most significant predictor of news prominence. For some countries (China, Germany, Israel, and the UK), the interaction between conflict intensity and the number of Muslims in that country was a much stronger predictor of their news prominence. In other words, international conflicts of Muslim countries were much more newsworthy than international conflicts of non-Muslim countries. Finally, in
Iran, international conflicts were not significant in a regression model. Instead, the number of Muslims in a country was a significant predictor. Table 4 compares these findings with those of Wu (2000) . In Wu's study, bilateral trade and the presence of news agencies were found to be the most important determinants of country prominence in the news. While bilateral trade was a variable from the relatedness group, the presence of international news agencies (AP, AFP, CNN, and Reuters) could be considered more of a national-trait-related variable, since it does not strictly entail an interaction between specific countries. In models where GDP was a significant predictor of news prominence, bilateral trade was not, perhaps due to the strong correlation between the two variables.
It is clear from this comparison, however, that the range of the adjusted rsquared in Wu's models (0.172 <= R 2 <= 0.36) was significantly lower than that found in the current study (0.499 <= R 2 <= 0.723). This difference, it is argued, is not only a result of the smaller number of variables in Wu's study, but perhaps more importantly, the fact that most of these variables belonged to the same group and sphere. As Table 4 shows, most variables in Wu's models were taken from only one or two groups (national trait and relatedness). There were no variables representing the event group. Similarly, most variables represented the economic, communication, and geographical spheres, but there were no variables representing the political and social spheres.
Although Wu found the presence of news agencies a significant factor, it was not included in this study since it represents the communication sphere itself. In trying to explain what influences the communication sphere, that is, the prominence of countries in the news, the current study seeks to find the answer in other spheres-the economic, political, and social. But even without including variables from the communication sphere, the variance of country-news prominence explained by a combination of diverse groups and spheres was extremely high.
Discussion
Following traditional and more recent studies on news flow, this paper systematically surveyed variables from different groups and spheres in order to compare and explain the prominence of counties in international news from around the world. Utilizing advanced web-mining techniques and a large corpus of online news data over a threeyear period, it identified remarkable patterns that are common to news in different countries, and thus lay the foundations for the expansion of the theory.
In line with previous studies, many of which examined the print news (Ishii, 1996; Kim and Barnett, 1996; Robinson and Sparkes, 1976; Segev and Blondheim, 2013a; Segev, 2015; Wu, 2000 Wu, , 2007 , the first assumption was that country's GDP would have the strongest association with online news prominence. The present study indeed confirmed this observation. The economic power of a country was also the most significant variable associated with its prominence in online news around the world. Similarly, bilateral trade was a very prominent factor among the relatedness variables. But in line with some previous observations (Ishii, 1998; Chang et al., 1987; Rosengren, 1977) , foreign population and region and borders were also found to be important factors of country news prominence among the relatedness variables, representing the social and geographical spheres respectively.
The political sphere was more apparent among event-oriented variables, particularly the conflict intensity as operationalized by two different measurements. In some (non-Muslim) countries, international conflicts involving Muslims were more newsworthy than others. By contrast, in Iran, Muslim countries were more newsworthy than others, but conflicts were a less significant predictor in general.
In search for the best-fit model, the findings clearly support the second assumption, showing that in the news of most countries a combination of three factors-GDP, foreign population or region, and conflict intensity-accounted for between 50% and 75% of the variance of country-news prominence. The models developed in this paper outperformed the previous models suggested by Wu (2000 Wu ( , 2007 , and not only as a result of using a larger data set and a much longer period of observation; it is mainly a result of systematically operationalizing variables from different groups and spheres.
A strikingly similar combination of variables taken from different groups and spheres was independently found to be the most instrumental in the news from all countries. Each variable of the three groups represented a different sphere of the explanation: while the GDP is a national trait variable representing the economic sphere, foreign population, region, and borders are relatedness variables representing the social and geographical spheres respectively, and the conflict intensity and GPI are event variables representing the political sphere.
The religion sphere was also found to be an important dimension. In particular, the number of Muslims was a significant variable in regression models of many countries. At first, the number of Muslims could be interpreted as a nationaltrait variable; however, its use was meaningful mostly in interaction with conflict intensity-a variable from the event group. In Iran, this variable was a significant predictor of its own. But since Iran is a Muslim country, the number of Muslims could be seen as an expression of religious and even ideological proximity. Hence, for Iran this variable was more of a relatedness variable.
The interaction between the number of Christians and conflict intensity negatively correlated with news prominence. In other words, while international conflicts involving Muslims were more newsworthy in general, international conflicts involving Christians were marginalized. Thus, religion variables tended to behave in most analyses more as relatedness variables-they show that for some countries (in particular the UK, Germany, China, and Israel) the 'different' (that is Muslims) is newsworthy when it is in conflict, while for other countries (Iran) the 'similar' (that is, again, Muslims) is newsworthy in general.
Based on these findings, Table 5 summarizes the group-sphere model, and its contribution to expanding the international news-flow theory. In order to achieve a comprehensive explanation, variables should be taken from all three groups and from as many spheres as possible. Variables from the same sphere, for example, GDP and bilateral trade, are likely to correlate with each other. They may provide a similar explanation, and therefore would not fit together in the same regression model.
[ Table 5 about here]
It is important to acknowledge, however, the limitations of this study. First, the present analysis is based on news sites from countries with the largest number of online users. An ideal study should include more countries representing more regions.
Specifically, there are many fewer news-flow studies in developing countries.
Although they get most of their news from international news agencies, their news flow might be more regional in focus and thus require further modifications in the current theory.
Second, one of the assumptions of many news-flow-related studies is that 'external' variables that are not part of the news production process, such as economic power or political events in a country, can explain its news prominence around the world. In fact, there are also various 'internal' factors, such as the structure of international telecommunications, the presence of news agencies (Wu, 2000) , as well as the editorial practices and traditions that affect the news prominence of a country (see also Rosengren's [1970] distinction between intra and extra media determinants).
Yet, as mentioned earlier, the approach taken here and in many similar studies is that the external factors also have a certain effect on internal factors, particularly when looking at a long period of news coverage from various news sources. For example, although the editors of one Chinese news site might take a more regional approach than the editors of other news sites, they would all find it difficult to ignore the economic crisis in the US, which could directly affect the Chinese economy as well. It might be worthwhile, however, to examine more thoroughly this specific relationship between external variables and those related to the editorial decision-making and journalistic tradition in each outlet separately.
Third, this study analysed the text appearing on news sites, following traditional news-flow research on newspaper content. It was similarly concerned with country mentions in the news and their possible determinants. Images were not studied directly, although they are certainly crucial in framing the coverage of foreign countries and attracting peoples' attention. In fact, images play an important role as early as the gatekeeping process, as international stories containing images are often preferred (Moisy, 1996) . Although the presence of foreign journalists promotes the newsworthiness of a country, amateur images are increasingly important in the global dissemination of news (Andén-Papadopoulos, 2011). Additionally, images do not require the knowledge of a particular language, and might therefore, at least in theory, spread globally better than text.
These conditions potentially offer greater representation for images originating in less central and powerful countries. The power and attractiveness of a country as operationalized by the news-flow variables (national trait, relatedness, and event) may still provide a solid reasoning for the global dissemination of news images. Yet, the processes of image production, increasing dissemination though social media channels, and the content of images may mediate and influence the newsworthiness of certain events around the world, and thus require further research.
It was beyond the scope of this paper to draw a comprehensive picture of the news coverage in the entire world, or to explore the journalistic practices behind it.
The main goal was rather to expand news-flow theory further by offering the new concepts of group and sphere. This was achieved by systematically testing variables from various groups and spheres, and by running all possible combinations of multiple regression models in the news sites of different countries. To this end, the web-mining tools employed here allowed exploring a much larger corpus of data and many more languages than in the past. The findings clearly displayed a similar pattern common to news sites around the world, in which the group and sphere factors, when integrated properly, can explain much of their international scope. The economic power of a country (national trait), its social and geographic proximity to the reporting country (relatedness), and its political deviance (events) can together determine much of its newsworthiness. Bearing these findings in mind, future studies should seek to employ and develop the emerging news-flow theory accordingly. Table 2 Countries, news sites, and the number of news items collected for analysis Table 5 The group-sphere model of international news flow Group National-Trait Relatedness Event Sphere Economic X Social X Religious X X Political X Note: The combinations marked are those found to be explaining the greatest variance of country news prominence. For many countries, the number of Muslims (religious sphere) was in interaction with conflict intensity (event group). In Iranian news it was a significant independent variable, emphasizing its relatedness dimension.
